Depression-anxiety levels and the quality of life among children and adolescents with coeliac disease
INTRODUCTION
C oeliac disease is chronic disorder characterized with mucosal lesions of the small intestine due to genetic, immunological and environmental factors. Inflammation of the small intestine depends on intake of gluten with diet in genetically predisposed individuals and improves with having gluten-free diet (1) . Coeliac disease affects small intestine essentially, however, it is a systemic disorder which can also affect liver, skin, joints, reproductive organs, nervous system and heart (2) . It is known to be more common in individuals with Down syndrome (4-15%), type 1 diabetes mellitus (3-8%), Turner syndrome, Williams syndrome and selective Immunoglobulin A deficiency (10%) (3, 4) . Other autoimmune disorders frequently seen with Coeliac disease are Addison disease, autoimmune thyroiditis, alopecia areata, primary biliary cirrhosis, and autoimmune hepatitis (5, 6) . Signs of classical Coeliac disease include diarrhoea with or without steatorrhea, constipation, lack of appetite, vomiting, abdominal pain, abdominal distention, weight loss and failure to thrive (7) (8) (9) (10) (11) . Most common signs in children diagnosed during early childhood are related with the intestinal system. Atypical signs increase with age (12) . Neurological signs of Coeliac disease include ataxia, epilepsy, neuropathy, headache and cognitive impairment. This signs may be due to B12, D, and E vitamin deficiency because of malabsorption (13) . Coeliac crisis, a medical emergency, can present itself with severe diarrhea, electrolyte imbalance and liquid loss in untreated or undiagnosed cases (2) .
Principal approach for diagnosis is intestinal biopsy done by a gastroenterologist during both gluten-free diet and non-restricted diet periods. A significant histological improvement will happen in a short time after gluten-free diet (2) .
It has been known that, psychiatric symptoms are common and quality of life is lower in subjects with Coeliac disease, particularly during adulthood, however, there are conflicting results on children in the literature (14) .
Quality of life can be impaired in children due to chronic diseases. Children's social and emotional world change with physical restrictions. For this reason, it is important to evaluate the effect of disease on the child's life when assessing quality of life in children (15) . Health dependent quality of life is a multidimensional concept, including physical, emotional and social components, which draws attention increasingly (16) .
Data is limited on psychiatric signs of children and adolescents with Coeliac disease and the impact of these on quality of life (14) . In this study, our aim was to investigate the depression and anxiety levels of children and adolescents with Coeliac disease and the impact of these on quality of life. Detailed information on the study was given to every participant in accordance with Helsinki Declaration and written informed consent was obtained from the participants and their families. Institutional review board approval was obtained.
METHOD Sample

Measures
Child Depression Inventory (CDI): CDI is a 27-items self-rating scale frequently used to investigate depression in children and adolescents between 6 and 17 years of age. Kovacs (17) developed the inventory based on Beck Depression Inventory and it was adapted to Turkish by Oy (18) . Test validity (r=0.70) and internal consistency (a=0.80) of the inventory is high. Each item of the inventory investigates the severity of depression symptoms with three options (0, 1, 2 points). Maximum score is 54. Those with a score of 19 or higher is evaluated for depressive disorder (18) .
State-Trait Anxiety Inventory for Children (STAIC):
This inventory is developed by Spielberger (19) and consists of two subscales of multi-choice 20 items in each for evaluating state and trait anxiety. Each item is scored from 1 to 3 according to the severity of the symptom, maximum possible score is 60 and minimum possible score is 20. State anxiety refers to anxiety experienced by the individual on certain times under certain conditions and can change with external factors. On the other hand, trait anxiety corresponds to individual's general disposition to anxiety. Reliability and validity of the inventory in Turkish was studied by Ozusta (20) .
Pediatric Quality of Life Inventory (PedsQL):
It is a general quality of life inventory used in children and adolescents from age 2 to 18 (21) . There are four different forms of the inventory with appropriate wording for 2-4, 5-7, 8-12 and 13-18 age groups. PedsQL consists of four subsections which investigate physical, emotional, social and school functioning. Inventory yields emotional functioning score (EFS), social functioning score (SFS), school functioning score, (ScFS), physical health summary score (PHSS), psychosocial health summary score (PsHSS) and total scale score (TSS).
5 choice Likert type visual scale is used in the inventory (0=never, 1=almost never, 2=sometimes, 3=often, 4=her almost always). Points obtained from the items are converted linearly to a value ranging between 0 and 100 (0=100, 1=75, 2=50, 3=25, 4=0). Higher scores reflect higher quality of life (22) . Reliability and validity of the Turkish PedsQL 8-12 and 13-18 age group forms have been studied by Memik and colleagues (23, 24) reported to have high reliability and validity.
Composite index was used to detect socioeconomic status of the families. Presence of water and sewer systems inside the house, parental education, maternal employment status and number of household residents per room were asked for this purpose. A score lower than 4 reflected low, 4-8.4 reflected middle and higher than 8.5 reflected high socioeconomic status, respectively (25) . Composite index has been used in previous studies in our country (26) .
Data Analysis
Study data was analyzed with Statistical Package for Social Sciences (SPSS) for Windows 15.0 software. Continuous variables were defined with mean, standard deviation; categorical variables were defined with number and percents. Kolmogorow-Smirnov test was used to assess the normality of distribution in continuous variables; in order to compare the groups, Student's t test was used in variables with normal distribution and Mann Whitney-U test in other variables. Two sided hypothesis was set for the study, 95% confidence intervals were provided and p<0.05 was reported as statistically significant. Besides, Cohen's "d" index (27) was used to interpret the effect sizes. Cohen set up certain cut-offs for interpretation of d: an effect size of d=0.02-0.5 is "small", d=0.05-0.8 is "medium" and d>0.8 is "large".
RESULTS
In this study, the data obtained from 30 children aged 7 to 18 years with Coeliac disease and 30 healthy children as the control group. Mean age of children and adolescents in the Coeliac disease group was 12.4±3.1 years and 56.7% were girls. There were no statistical differences between the groups in terms of age, gender, and socioeconomic level (Table 1) .
Children and adolescents with Coeliac disease had this diagnosis for a mean of 4.1±2.3 years and they were on diet for a mean of 3.6±2.1 years. While twenty six patients were compliant with diet (86.7%) four were not (13.3%) ( Table 2) .
Only three children (10%) with Coeliac disease or in the control group had a CDI score of 19 Pediatric Quality of Life Inventory PHSS, PsHSS and TSS mean scores of children and adolescents with Coeliac disease were 67.5±16.4, 66.0±23.0, 69.1±17.1, respectively. When compared with healthy children and adolescents, children and adolescents with Coeliac disease had lower mean subscale scores; while the difference of PsHSS and TSS mean scores were statistically significant with a medium effect size (p=0.002, Cohen d=0.67, p=0.004, Cohen d=0.74), the difference of mean PHSS score was not statistically significant and the effect size was small (p=0.11, Cohen d=0.37) ( Table 4) .
There were no significant differences between children with Coeliac disease who were compliant or non-compliant with diet in terms of PHSS, PsHSS and TSS scores (p<0.05).
When the children and adolescents with Coeliac disease were divided into two age groups regarding age (7-11 age: 1 st Group, 12-18 age: 2 nd Group), there were no significant differences in terms of mean PHSS, PsHSS and TSS scores (p<0.05). 
DISCUSSION
Coeliac disease is a chronic disorder characterized with impaired absorption in small intestine. It is known that psychiatric disorders are common in chronic disorders. However, in this study, depression and anxiety levels were not different in children and adolescents with Coeliac disease than healthy children and adolescents. In a study supporting these results, while psychiatric/neurological symptoms were more common in 835 children and adolescents diagnosed with Coeliac disease who were followed-up from 1991 to 2004, the difference was not statistically significant (28) . In a similar study in which adolescents with Coeliac disease were evaluated with a semi-structured clinical interview for present and life-time psychiatric disorders (Kiddie Kiddie-SADS), Child Behavior Checklist, Youth Self Report, Hamilton Depression Ratings Scale, Hamilton Anxiety Rating Scale, Beck Anxiety and Depression Inventory, it was reported that while there were no differences between the present psychiatric evaluations, lifetime risk of major depressive disorder and disruptive behavior problems were increased in the patient group. It was argued that this increased risk was associated with the period before dietary restrictions (29) .
On contrary to the results of the present study, there have been several case examples implying association of Coeliac disease with depression, schizophrenia and anxiety disorders. It has been suggested that impaired absorption of vitamins and amino acids in patients with Coeliac disease might lead to decreased levels of neurotransmitters in the central nervous system and that psychiatric symptoms might be due to immunological dysregularities (30) . Depressive symptoms are part of the clinical picture in adults with Coeliac disease and these symptoms are seen in similar frequency in children and adolescents (31). Pynnönen and associates (29) , found that lifetime prevalence rates of major depression and disruptive behavior disorders are increased in adolescents with Coeliac disease. Ljungman and Myrdal (32) reported that adolescents diagnosed with Coeliac disease before 2 years of age were as healthy as the comparison group of healthy adolescents.
Pathogenesis and related mechanisms of emotional and behavioral disorders in Coeliac disease are not clear yet. Previous studies suggested impaired tryptophan metabolism and serotonergic functions as possible mechanisms. Plasma tryptophan level is low in Coeliac disease patients with untreated behavioral problems and in some of these patients emotional or mental activity can recover after gluten free diet implementation (33) .
In this study, mean scores of depression inventory and state trait anxiety inventory for children and adolescents with Coeliac disease were not different when compared with scores of healthy children and adolescents. This might be due to early diagnosis and early, pre-adolescence onset of gluten free diet implementation. It can be argued that early implementation of gluten free diet might have a protective effect on future depression and anxiety disorders. At the same time, good compliance of almost all of the children and adolescents with Coeliac disease to diet might be a reason for the lack of difference of anxiety and depression levels between children and adolescents with Coeliac disease and control group.
On the other hand, former studies reported that depression and disruptive behavior disorders were more common in adolescents with Coeliac disease particularly before gluten free diet and that in some However, this mechanism is not clear, yet (28) . In this study, results indicated that children and adolescents with Coeliac disease did not have a problem in terms of physical health related quality of life, but that they have impaired psychosocial health and overall quality of life when compared with healthy children and adolescents. Gluten-free products are not very easily accessible and common particularly in Turkey and very restricted presence of products suitable for children and adolescents with Coeliac disease might lead to decreased psychosocial quality of life. In a study with 133 children between 8-16 years of age and adolescents with Coeliac disease, there was only borderline difference in quality of life in treated children and adolescents with Coeliac disease and it was argued that this lack of significant difference might be due to treatment (35) .
Like all studies, there were some limitations of the present study. First, lack of clinical assessment regarding psychiatric disorders and small sample size, and second, the selection of the sample among patients who applied to hospital made it difficult to generalize the findings.
CONCLUSIONS
Results indicated that children and adolescents with Coeliac disease were negatively affected in terms of psychological and social quality of life during their struggle with a chronic disease. Decreased quality of life can be associated with dietary restrictions and it is important to make products suitable for the diets of children and adolescents with Coeliac disease are more readily and commonly available. Child psychiatrists must be in the treatment team of children and adolescents with Coeliac disease to help these patients solve their psychological and social problems. In order to define the psychiatric disorders accompanying Coeliac disease and the mechanism of these disorders, prospective follow-up studies with bigger sample sizes using structured clinical interviews are necessary.
